Cell cycle arrest in the G2 phase induced by phorbol ester and diacylglycerol in vascular endothelial cells.
The role of protein kinase C (PKC) in vascular endothelial cell proliferation was investigated using human umbilical vein endothelial cells released from the G1/S border. Phorbol 12-myristate 13-acetate (PMA) caused G2 arrest because 1) when added to G2 cells, PMA inhibited subsequent cell division; 2) these growth-arrested cells did not show morphological features of mitotic cells; and 3) PMA did not interrupt mitosis in cells released from nocodazole-induced M phase arrest. 1-Oleoyl-2-acetyl-sn-glycerol (OAG) added repeatedly from G2 also inhibited mitosis. The activation of cdc2 kinase around the G2/M transition was suppressed by PMA and OAG. Although cdc2 was expressed in the presence of PMA, dephosphorylation of its tyrosine residue was inhibited by PMA. In parallel, the expression of cdc25B was suppressed by PMA. The total and the cdc2-associated amount of cyclin B were both reduced by PMA. These data suggested that the PKC pathway negatively regulates the G2/M transition and that the inhibition of cdc2 kinase by the reduction in the levels of cdc25B and cyclin B may contribute to this effect.